The error in the analysis based on duplicate analysis of the coating samples with the highest variance 210 was ± 1 ‰, but more typically was ± 0.3 ‰.
211

Results
212
The coatings in the Rouyn-Noranda area vary in colour from reddish-brown to black (Fig. 2a) . 
Morphological and Chemical Features of Black Rock Coatings
226
Collectively, mafic rocks are coated with thicker silica-rich layers than felsic rocks (Figs. 2d-i) . 227 The mafic rocks sampled include basalts (sample RN16), gabbros (sample RN19) and meta-basalts 228 (sample RN20) that occur east, south, and south-southwest from the smelter, respectively (black dots in coatings (e.g., Fig. 3b and c ). Copper appears more homogeneously distributed in the coatings relative to Zn (Fig. 3d) , whereas 375 the latter element appears to be concentrated within the particulates (Fig. 3e) . Both elements are also 376 concentrated in the particulates within the coating, but do not occur within the same grains: Zn occurs in 377 the rim around smelter particulates (Fig. 3h) , whereas Cu is concentrated within the coating surrounding 378 the spherical particulates (Fig. 3g ). These observations indicate that both elements can be associated Hence, the distribution and absolute concentration of an element should be affected by the smelter 400 shadow effect as well as by its compatibility towards the minerals formed or embedded in the coatings.
401
This smelter-compatibility effect may be calculated using the following formula:
402
(2) Smelter-compatibility Effect = (
The highest smelter-compatibility effect is represented by Ag, Se, and Cu as a consequence of 404 their high compatibility with the jarosite and spinel structures (Fig. 6a-c to those in Rouyn-Noranda (Fig. 7) . stack during the smelting operations, whereas secondary sulfates form due to the oxidation of SO 2(g) .
454
Previous studies showed that primary sulfate species emitted by the major smelter in the Sudbury area (Fig. 8a and b) , the moss, Sphagnum sp., from Rouyn-Noranda (Fig. 8b) 
